AUTOMOTIVE CENTER STACK PANEL WITH CONTACT-LESS SWITCHING 

DESCRIPTION 



Technical Field 

[Para 1] The present invention relates generally to an automotive center stack panel 
with contact-less switching and more particularly to an automotive center stack panel 
with field-effect sensors assembled without adhesive. 



Background of the Invention 

[Para 2] Automotive dash and control panels have been designed to incorporate an 
ever increasing array of controls and features. These features must not only provide a 
wide range of services, they must do so reliably from within the automotive interior, an 
environment prone to stressors such as heat, cold, moisture, and vibration. These 
environmental conditions dictate robust controls capable of providing vehicle occupants 
with simple and reliable functioning over the vehicle lifespan. In this regard, 
automotive designers spend considerable effort to improve existing controls to improve 
their robustness and reliability. 

[Para 3] One area of such development has come from the use of field-effect 
sensors. Field-effect sensors allow controls to be isolated from direct contact with the 
operator and therefore can be placed behind protective surfaces within the automotive 
interior. This provides a simple and effective alternative to complex waterproofed 
button assemblies that add cost through both design and manufacturing. The field- 
effect sensors detect an operators touch through a sealed protective surface without 
requiring mechanical movement of that surface. Although field-effect sensors provide 
obvious benefits for use as automotive controls, they provide unique design challenges 
to designers. 

[Para 4] One challenge to design and manufacturing stems from the nature of field- 
effect sensors. It is known that these sensors must be secured in close proximity 
behind a face plate or similar surface such that they will properly function when the 
surface is touched. Complex or curved surfaces provide considerable challenge to 
designers as the sensor assembly must follow closely the contours to provide reliable 
functioning. The present manufacturing technique has been to use adhesive between 
the field-effect sensors and the face plate to insure both proximity as well as contour 
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correlation. This provides a significant manufacturing concern. No manufacturing 
process is flawless. Improper installation, orientation, or part manufacture may 
require disassembling of the sensor assembly. In cases wherein adhesive was utilized 
to affix the sensors, it is common for the sensors or the circuit assembly to which they 
are attached to experience delamination or similar damage. The cost of such 
electronics makes such damage highly undesirable. Additionally, remaining dried 
adhesive on the attachment surface may interfere with installation of a replacement 
sensor assembly. Therefore, present assembly techniques using adhesive generate 
costly manufacturing concerns as well as impediments to long-term maintenance. 

[Para 5] It would, therefore, be highly desirable to have an automotive center stack 
instrument control assembly utilizing field-effect sensor technology without requiring 
the use of adhesives to attach the sensors to their corresponding mounting surfaces. 
Additionally, it would be highly desirable to have such an assembly wherein the 
sensors were adaptable to complex surface contours. 



Summary of the Invention 

[Para 6] It is, therefore, an object of the present invention to provide an automotive 
center stack panel with contact-less switching. It is a further object of the present 
invention to provide such an automotive center stack panel with field-effect sensor 
technology that does not require the use of adhesives to properly locate and secure 
the sensors. 

[Para 7] An automotive center stack panel assembly is provided comprising an 
instrument panel face plate having an outer face plate surface and an internal face 
plate surface. A display window region is formed into the instrument panel face plate 
and has a curved internal window surface. A flat flex circuit assembly is in direct 
contact with the curved internal window surface. The flat flex circuit assembly includes 
a plurality of field effect sensors. A clamp plate backer is mounted to the internal face 
plate surface. A soft durometer backer is positioned between the clamp plate backer 
and the flat flex circuit assembly, the clamp plate backer compresses the soft 
durometer backer such that the soft durometer backer presses the field effect sensors 
into direct contact with the curved internal window surface without adhesives. 

[Para 8] Other objects and features of the present invention will become apparent 
when viewed in light of the detailed description of the preferred embodiment when 
taken in conjunction with the attached drawings and appended claims. 



Brief Description of tlie Drawings 
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[Para 9] FIGURE 1 is an illustration of an automotive center stack panel assembly in 
accordance with the present invention. 

[Para 10] FIGURE 2 a detail of a clamp assembly for use in the automotive center 
stack panel assembly illustrated in Figure 1. 

[Para 11] FIGURE 3 is a cross-sectional illustration of the clamp assembly illustrated 
in Figure 2. 

[Para 12] FIGURE 4 is an assembled illustration of the automotive center stack panel 
assembly illustrated in Figure 1. 



Description of the Preferred Embodiment(s) 

[Para 13] Referring now to Figure 1, which is an illustration of an automotive center 
stack panel assembly 10 in accordance with the present invention. The automotive 
center stack panel assembly 10 illustrated is intended to encompass a wide variety of 
instrument panel assemblies suitable for automotive applications. As such, the 
automotive center stack panel assembly 10 includes an instrument panel face plate 12 
having an outer face plate surface 14 and an internal face plate surface 16. The outer 
face plate surface 14 is intended to be exposed within an automotive interior while the 
internal face place surface 16 is hidden within an automotive dash. The instrument 
panel face plate 12 further includes a display window region 18. This region may be a 
separately injected surface or may simply be a dedicated region of the instrument 
panel face plate 12. An applicque 20 may be applied to the display window region 18 
to provide images of operator control 22 to vehicle occupants. 

[Para 14] The present invention further includes a flat flex circuit assembly 24 placed 
into communication with the internal face plate surfacel6. The flat flex circuit 
assembly 24 includes a plurality of contact-less sensors 26. In one embodiment, these 
contact-less sensors 26 are intended to encompass field-effect sensors. In other 
embodiments, however, they may be capacitance sensors. The principle nature of the 
contact-less sensors 26 are that they allow activation by a vehicle occupant through 
the solid display window region 18 without mechanical contact. 

[Para 15] As illustrated, the instrument panel face plate 12 often has complex 
surfaces such as the illustrated curved profile. As such, the internal window surface 28 
is also commonly curved. It can be difficult, therefore, to properly located and secure 
the flat flex circuit assembly 24 into proper positioning such that the contact-less 
sensors 26 are properly positioned within the display window region 18 and in 
immediate contact with the curved internal window surface 28. The present invention 
provides a plurality of unique design features to simplify this. On such features 
comprises the inclusion of a structural protrusion 30 formed on the internal face plate 
surface 16. A guide slot 32 is formed through the flat flex circuit assembly 24 and is 
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given a profile matcliing the structural protrusion 30 such that placement of the flat 
flex circuit assembly 24 over the structural protrusion 30 automatically locates the 
contact-less sensors 26 in their proper positions. It is desirable, however, for the 
contact-less sensors 26 to be placed in direct proximity to the curved internal window 
surface 28 without the use of adhesives, hereafter referred to as in direct contact. 

[Para 16] The present invention accomplishes this through the use of a unique 
clamping assembly 34. The clamping assembly 34 is comprised of a clamp element 36 
and soft durometer backer 38. The soft durometer backer 38 may be formed of any 
compressible sift durometer material such as silicone, butyl rubber, or closed cell foam. 
The clamp element 36 is attached to the internal face plate surface 16 and the soft 
durometer backer 38 is positioned between the clamp element 36 and the flat flex 
circuit assembly 24 such that the contact less sensors 26 are pressed firmly onto the 
curved internal window surface 28 without the need for adhesive. The clamp element 
36 may be comprised of a separate clamp plate backer 40 to be used in combination 
with a main back grid support 42. In an alternate embodiment, the main back grid 
support 42 may be used alone as the clamp element 36. The soft durometer backer 
38 may be attached to the clamp element 36 in a variety of fashions. These include, 
but are not limited to, the use of an adhesive layer 44, two shot mold mechanical 
attachment, or molecular bonding. 

[Para 17] Although the clamping assembly 34 may take on a variety of shapes 
and forms, one embodiment is illustrated in Figures 2 and 3. In this case the clamp 
plate backer 40 comprises a simple plate structure. The soft durometer backer 38, 
however, is comprised of a soft durometer panel 46 having a plurality of soft 
durometer protrusions 48 extending upwards from the panel 46. The soft durometer 
protrusions 48 are preferably designed in shape and size such that each of the soft 
durometer protrusions 48 matches one of the plurality of contact-less sensors 26. 
This helps ensure that the sensors 26 are maintained in proper position. Additionally, 
each of the soft durometer protrusions 48 includes a backer engagement surface 50 
that makes actual contact with the flat flex circuit assembly 24. By molding or other 
forming the backer engagement surface 50 to match the curvature or other contour of 
the curved internal window surface 28, a uniform clamping pressure may be 
maintained on all of the contact-less sensors 26 helping to ensure uniformity of 
operation. 

[Para 18] An additional features of the present invention arrives from the 
nature of the clamping assembly 34. The clamping assembly 34 provides a mounting 
surface that is relatively isolated from the instrument panel face plate 12. As such, the 
clamping plate backer 40 provides an opportunistic surface for mounting components 
that benefit from such isolation. One such element, illustrated in Figure 4, is 
contemplated to be an audio transducer 52. The audio transducer 52 may be utilized 
to provide an audio signal upon activation of one of the contact-less sensors 26. The 
audio signal will travel through the clamp plate backer 40 to the operator controls 22 
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such that a tactile feel Is provided to the operator. In alternate embodiments, 
additional features such as a video monitor 54 may be mounted to the clamp plate 
backer 40 to reduce vibrations Induced In the Instrument panel face plate 12 from 
traveling through to the video monitor 54. 

[Para 19] While particular embodiments of the invention have been shown and 
described, numerous variations and alternative embodiments will occur to those skilled 
in the art. Accordingly, it is intended that the invention be limited only In terms of the 
appended claims. 
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